Coronary vascular injury following transient coronary artery occlusion: prevention by pretreatment with deferoxamine, dimethylthiourea and N-2-mercaptoproprionyl glycine.
The role of oxygen-derived free radicals as initiators of vascular dysfunction observed 24 hr after transient coronary artery occlusion (15 or 30 min) was examined in the anesthetized dog. A 15-min occlusion increased human serum (HSA) albumin extravasation within anterior myocardium without producing myocardial necrosis or edema. Minimal leukocyte uptake and free radical formation were present at 24 hr. 2-Mercaptoproprionyl glycine (MPG) (a free radical scavenger), deferoxamine (a chelator of ferrous ions) and dimethylthiourea (a hydroxyl ion scavenger), administered 15 min before coronary artery occlusion and extending 1.5 hr into reperfusion, reduced HSA uptake within anterior myocardium. A different pattern of injury was present after a 30-min occlusion. Subendocardial necrosis (1.2 +/- 0.8 g), edema, HSA extravasation and leukocyte uptake were observed at 24 hr. MPG failed to reduce the extent of necrosis, HSA extravasation, edema, leukocyte uptake or free radical formation. HSA extravasation, leukocyte uptake, tissue edema and free radical formation present 24 hr after a 30-min occlusion were reduced by acute deferoxamine and dimethylthiourea, but not by acute MPG administration. The failure of MPG to reduce HSA extravasation observed 24 hr after a 30-min coronary artery occlusion was associated with both leukocyte uptake and continued free radical formation, whereas dimethylthiourea and deferoxamine reduced leukocyte uptake, free radical formation and HSA extravasation.